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Objective: Several epidemiological stud-
ies have demonstrated a higher preva-

lence of panic disorder in women than in
men. This study explored whether the

prevalence of specific panic symptoms dif-

fers by gender.

Method: National Comorbidity Survey

data from 609 respondents who met
DSM-III-R criteria for panic disorder or

panic attacks were analyzed to test for
gender differences across 18 panic symp-

toms.

Results: Among National Comorbidity
Survey respondents with panic disorder
or panic attacks, female respondents
were more likely than male respondents
to experience respiration-related difficul-
ties during panic attacks.

Conclusions: Specific symptoms occur-
ring during panic attacks differ by gender.
The pathophysiology of these symptom
differences may involve gender differ-
ences in sensitivity to CO2 and in the
threshold for panic attacks during hypoxic
and hypercapnic states.

(Am J Psychiatry 2002; 159:55–58)

Panic disorder is an anxiety disorder consisting of recur-
rent, unexpected panic attacks usually accompanied by a
variety of somatic and cognitive symptoms. According to
DSM-IV, panic attacks are characterized by discrete peri-
ods of fear or discomfort accompanied by at least four so-
matic or cognitive symptoms (e.g., shortness of breath, in-
creased heart rate, trembling, sweating, fear of dying) that
reach a crescendo within 10 minutes. Typically, panic at-
tacks may be accompanied by an urge to flee, as well as ap-
prehensions that escape or help will not be possible.

The National Comorbidity Survey (1) examined the
presence of psychiatric morbidity, including panic disor-
der, in a large national sample. Findings from the National
Comorbidity Survey suggested that panic disorder occurs
more frequently in women than in men. In a study based
on data from the survey, Eaton et al. (2) found that a DSM-
III-R diagnosis of lifetime panic disorder was about 2.5
times more common in female than in male respondents.
Among female respondents age 15–24 years, the rate of
panic disorder was 2.5% (SE=0.7%), compared with 1.3%
(SE=0.6%) for male respondents age 15–24 years. The gen-
der difference increased by age, so that among 35–44-
year-old female respondents the rate was 2.1% (SE=0.8%),
compared to 0.6% (SE=0.2%) for same-age male respon-
dents. Other epidemiological studies have also found gen-
der differences for panic disorder. Joyce et al. (3) found
that panic disorder was almost four times as frequent in
female than in male subjects. In a sample of 1,498 urban
adults, 3.4% (SE=0.7%) of female subjects received a diag-
nosis of panic disorder, compared with 0.9% (SE=0.6%) of
male subjects. These population estimates consistently
indicate that panic disorder seems to occur more fre-
quently in women than in men. In addition, women may

be more likely than men to have more severe and chronic
forms of panic disorder with agoraphobia (4). Also, in a
study of patients who had panic disorder with agora-
phobia, women reported having more agoraphobic avoid-
ance symptoms, especially when they were alone, than did
men (5).

The study reported here initiated an exploratory investi-
gation of gender differences in specific symptoms of panic
attacks and panic disorder, as reflected in the empirical
data from the National Comorbidity Survey. We sought to
determine if gender differences occurred, and, if so,
whether they could be understood in light of our current
knowledge of physiological differences between genders.

Method

Sample

The National Comorbidity Survey was a nationally representa-
tive, epidemiological study that included stratified, multiple-
stage probability samples of individuals between ages 15 and 54
years throughout the mainland United States. Data were col-
lected between September 1990 and February 1992. More infor-
mation about the sampling methods and the characteristics of
the overall sample is available from other sources (1). Of the 8,098
original respondents in the National Comorbidity Survey, 274 in-
dividuals (3.4% of the total sample) met diagnostic criteria for
lifetime panic disorder and 335 individuals (4.1% of the total sam-
ple) had lifetime panic attacks without panic disorder. Of the re-
spondents in the panic disorder sample, 194 (70.8%) were female
and 80 (29.2%) were male. In the sample with panic attacks only,
224 respondents (66.9%) were female and 111 (33.1%) were male.
The mean ages were 34.8 years (SD=10.2, range=15–54) for the re-
spondents with panic disorder and 33.8 years (SD=9.5, range=15–
54) for the respondents with panic attacks only. The average age
at onset of panic attacks was 20.7 years (SD=9.7) for male respon-
dents and 22.0 years (SD=10.2) for female respondents. The aver-
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age age at onset of panic disorder was 23.7 years (SD=9.5) for male
respondents and 25.0 years (SD=10.0) for female respondents. Ta-
ble 1 presents additional demographic characteristics of the sam-
ple. In both diagnostic groups, there were no significant differ-
ences between male and female respondents in age, education,
marital status, or ethnicity.

Assessment of Mental Disorders

Panic attacks were defined in the National Comorbidity Survey
as the patient’s “worst spells or attacks of suddenly feeling very
frightened or very uneasy” accompanied by at least four cognitive
or somatic symptoms. This definition reflects both ICD-10 and
DSM-III-R criteria. To meet the diagnostic criteria, the panic at-
tack must reach a crescendo, that is, have a rapid escalation and
plateau, within a few minutes of its onset. The criteria for a diag-
nosis of panic disorder were the presence of four or more panic
attacks in a 1-month period and an accompanying feeling of be-
ing “constantly frightened” about future attacks. Additional infor-
mation about the assessment of psychiatric conditions in the Na-
tional Comorbidity Survey is available from other sources (1, 2).
Since minimal changes occurred between the DSM-III-R and
DSM-IV criteria sets of panic symptoms, findings from the Na-
tional Comorbidity Survey regarding the clinical features of this
disorder reflect the current diagnostic standard.

Statistical Analyses

We examined gender differences in the frequency of all panic-
related symptoms. First, panic disorder and panic attack data
were analyzed separately. For each diagnostic group, descriptive
and frequency analyses (gender by individual symptoms) were
computed across all 18 panic symptoms. We completed a series of
two-by-two cross-tabulations with analysis of proportions to
compute chi-square statistics with Yates’s correction. Next, a bi-
nary logistic regression analysis with a forward-entry, likelihood-

ratio statistic was conducted with the 18 panic symptoms as the
indicator variables and gender as the dependent variable. Associ-
ated statistics, including chi-square and Wald statistics, partial
correlations, odds ratio, and confidence intervals, are presented
for the final model. The significance level chosen for a two-tailed
test was p<0.05.

Results

Table 2 presents the results of the frequency analyses of
panic symptoms for male and female respondents who
met criteria for panic disorder or panic attacks. For both di-
agnostic categories and for both sexes, heart pounding was
the most frequently experienced panic symptom. Between
94% and 97% of all respondents with panic disorder or
panic attacks reported increased heart pounding during a
panic attack. In the panic disorder group, female
respondents experienced some symptoms more fre-
quently than male respondents. For instance, a signifi-
cantly greater proportion of female than male respondents
complained of shortness of breath (72% versus 50%; χ2=
10.8, df=1, p=0.001), feeling faint (59% versus 45%; χ2=3.7,
df=1, p=0.05), and feeling smothered (60% versus 43%; χ2=
5.9, df=1, p=0.02). Similarly, in the panic attack group, fe-
male respondents were more likely than male respondents
to complain of shortness of breath (65% versus 50%; χ2=
6.9, df=1, p=0.009), choking or difficulty swallowing (37%
versus 25%; χ2=3.8, df=1, p=0.05), and feeling smothered
(50% versus 38%; χ2=4.5, df=1, p=0.03). In the panic attack
group female respondents were more likely than male re-
spondents to report nausea, but the difference was not sig-
nificant (40% versus 29%; χ2=3.6, df=1, p=0.06). Male re-
spondents in both diagnostic groups endorsed pain in the
stomach more often than female respondents, but the dif-
ferences did not reach the level of significance (panic dis-
order group: 60% versus 48%; χ2=2.9, df=1, p=0.09) (panic
attack group: 41% versus 40%; χ2<0.1, df=1, p=1.00).

Table 3 and Table 4 present the results of the logistic re-
gression models specified for the panic disorder group
and the panic attack group (i.e., those with history of panic
of panic attacks who did not fulfill the criteria for panic
disorder), respectively. These analyses confirmed that
similar indicators were significant for predicting gender,
including shortness of breath and nausea. Finally, scores
from both groups were pooled. Five somatic symptoms
entered the logistic model (Table 5). Three symptoms pre-
dicted female gender: shortness of breath (odds ratio=1.9,
95% CI=1.3–2.8), nausea (odds ratio=1.8, 95% CI=1.2–2.8),
and feeling smothered (odds ratio=1.5, 95% CI=1.0–2.2).
Two symptoms predicted male gender: sweating (odds ra-
tio=0.6, 95% CI=0.4–0.9) and pain in the stomach (odds ra-
tio=0.6, 95% CI=0.4–0.9).

Discussion

Overall, the results of this study indicate that gender dif-
ferences in specific symptoms exist both for subjects who

TABLE 1. Demographic Characteristics of Respondents to
the National Comorbidity Survey Who Met the DSM-III-R
Criteria for Lifetime Panic Disorder or Lifetime Panic At-
tacks Without Panic Disordera

Respondents With 
Panic Disorder

(N=274)

Respondents With 
Panic Attacks Without 

Panic Disorder (N=335)

Characteristic N % N %
Gender

Male 80 29.2 111 33.1
Female 194 70.8 224 66.9

Age (years)
15–24 49 17.9 65 19.4
25–34 93 33.9 119 35.5
35–44 81 29.6 104 31.0
45–54 51 18.6 47 14.0

Ethnicity
Caucasian 234 85.4 274 81.8
African American 15 5.5 23 6.9
Hispanic 13 4.7 27 8.1
Other 12 4.4 11 3.3

Marital status
Married 124 45.3 157 46.9
Separated 16 5.8 10 3.0
Divorced 55 20.1 55 16.4
Widowed 3 1.1 7 2.1
Never married 76 27.7 106 31.6

Education (years)
0–11 47 17.2 50 14.9
12 95 34.7 107 31.9
13–15 80 29.2 114 34.0
≥16 52 19.0 64 19.1

a No significant differences between groups.
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meet the criteria for panic attacks and for those who meet
the criteria for panic disorder. Specifically, a significantly
greater proportion of female subjects experienced respira-
tion-related symptoms (difficulty breathing, feeling faint,
and feeling smothered) during panic attacks. Certain
pathophysiological mechanisms may be relevant in eluci-
dating these gender differences in respiratory symptoms
during panic attacks.

To demonstrate how respiration potentially mediates
bodily symptoms in panic, several experimental studies
have used CO2 inhalation and lactate infusion to induce
hypocapnic states in panic-prone individuals. These two

challenge techniques are perhaps the most reliable experi-
mental panic-onset stimulants; furthermore, the potential
physiological significance of the two techniques, which
produce a shortage of oxygen, may be similar. Of particular
relevance to our findings is the study by Papp et al. (6), who
found that the physiological response to CO2 in female
panic disorder patients differed significantly across multi-
ple indicators, including at-rest breathing rate and end-
tidal CO2. In addition, in the same study, female panic dis-
order patients, compared to male patients, showed greater
CO2 sensitivity, as illustrated by their higher respiratory
rate. These findings suggest that female panic disorder pa-

TABLE 2. Symptoms of Panic Disorder in Male and Female Respondents to the National Comorbidity Survey Who Met the
DSM-III-R Criteria for Lifetime Panic Disorder or Lifetime Panic Attacks Without Panic Disorder

Respondents With Panic Disorder Respondents With Panic Attacks Without Panic Disorder

Male (N=80) Female (N=194) Male (N=111) Female (N=224)

Symptom N % N % χ2 (df=1)a N % N % χ2 (df=1)a

Shortness of breath 40 50 139 72 10.8** 55 50 146 65 6.9*
Feeling smothered 34 43 116 60 5.9* 42 38 113 50 4.6*
Feeling faint 36 45 115 59 3.7* 47 42 110 49 1.1
Dizziness/lightheadedness 44 55 130 67 3.0 59 53 136 61 1.4
Pain in stomach 48 60 94 48 2.9 45 41 90 40 <0.1
Nausea 28 35 88 45 2.2 32 29 90 40 3.6
Heart pounding 75 94 188 97 1.2 105 95 217 97 0.1
Trembling or shaking 59 74 154 79 0.7 71 64 166 74 2.8
Hot flashes/chills 46 58 125 64 0.8 49 44 116 52 1.1
Fear of acting crazy 44 55 100 52 0.2 60 54 111 50 0.4
Sweating 64 80 149 77 0.2 91 82 164 73 3.0
Pain in chest 61 76 142 73 0.1 67 60 150 67 1.1
Choking/difficulty swallowing 32 40 83 43 <0.1 28 25 82 37 3.8*
Things seemed unreal 48 60 113 58 <0.1 56 50 125 56 0.7
Feet tingling/numbness 35 44 81 42 <0.1 35 32 65 29 <0.1
Time seemed slow/quick 63 79 152 78 <0.1 91 82 175 78 0.3
Dry mouth 45 57 108 56 <0.1 70 63 118 53 2.2
Fear of dying 39 49 96 49 <0.1 43 39 77 34 0.4
a With Yates’s correction.
*p<0.05. **p<0.001.

TABLE 3. Binary Logistic Regression Analysis of Symptoms Predicting Female Gender in 274 Respondents to the National
Comorbidity Survey Who Met the DSM-III-R Criteria for Lifetime Panic Disorder

Symptom Beta SE Wald χ2 (df=1) p R Odds Ratio 95% CI for Odds Ratio
Shortness of breath 0.88 0.29 9.1 0.003 0.15 2.4 1.3–4.3
Nausea 0.67 0.33 4.3 <0.04 0.09 1.9 1.0–3.7
Pain in stomach –0.82 0.31 6.8 0.009 –0.13 0.4 0.2–0.8
Constant 0.60 0.27 4.8 <0.03

TABLE 4. Binary Logistic Regression Analysis of Symptoms Predicting Female Gender in 335 Respondents to the National
Comorbidity Survey Who Met the DSM-III-R Criteria for Lifetime Panic Attacks Without Panic Disorder

Symptom Beta SE Wald χ2 (df=1) p R Odds Ratio 95% CI for Odds Ratio
Shortness of breath 0.63 0.25 6.6 0.01 0.10 1.8 1.2–3.0
Sweating –0.70 0.31 5.1 0.02 –0.08 0.5 0.3–0.9
Nausea 0.57 0.26 4.7 0.03 0.08 1.8 1.8–3.0
Constant 0.68 0.30 4.8 <0.03

TABLE 5. Binary Logistic Regression Analysis of Symptoms Predicting Female Gender in 609 Respondents to the National
Comorbidity Survey Who Met the DSM-III-R Criteria for Lifetime Panic Disorder or Lifetime Panic Attacks Without Panic
Disorder

Variable Beta SE Wald χ2 (df=1) p R Odds Ratio 95% CI for Odds Ratio
Shortness of breath 0.64 0.20 10.6 0.001 0.11 1.9 1.3–2.8
Sweating –0.54 0.23 5.4 0.02 –0.07 0.6 0.4–0.9
Nausea 0.62 0.21 8.6 0.003 0.10 1.8 1.2–2.8
Pain in stomach –0.44 0.20 5.0 <0.03 –0.07 0.6 0.4–0.9
Feeling smothered 0.40 0.20 7.0 <0.05 0.05 1.5 1.0–2.2
Constant 0.63 0.24 7.0 0.008
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tients may have a low threshold for panic attacks during
hypoxic and hypercapnic states and are consistent with
suggestions that a hypersensitive suffocation false alarm
may be particularly implicated in panic disorder in female
patients (7).

Our findings are limited by the retrospective nature of
assessments in this epidemiological study. Additional
studies are necessary to test the finding that female sub-
jects experience more breathing problems during panic
attacks, compared with male subjects. In addition, a po-
tentially interesting group is female patients with pre-
menstrual dysphoric disorder. To our knowledge, these
patients constitute the only diagnostic group to show par-
allel panic and respiration responses to challenges with
CO2 and lactate (8, 9). Prospective studies with panic dis-
order and premenstrual dysphoric disorder patients may
shed further light on gender-based differences in panic
symptoms.
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